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Abstract 
The purpose of this study is to reveal problems that visually impaired learners (VIL) encounter during developing information 
and communication technologies (ICT) skills and to suggest solutions for these problems. In this qualitative descriptive case 
study research, 10 VIL examined in point of their ICT skills in Izmir, Turkey. The actions of VIL while using computer were 
captured by screen capture software and reviewed with regard to the skills. Besides, views of the VIL and their course trainers 
were evaluated in the study. The results showed that there is a necessity of regulations for VIL to develop their ICT skills. 
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1. Introduction 
Rapid advances in information technology have dramatically transformed the world during the past several 
decades and the basic requirements of education for the future changed. Knowledge became the most critical 
resource for social and economic development (Hakkarainena et al., 2000). Being able to use computer and Internet 
effectively, having a qualified education, getting a job and communication skills became prerequisites for human 
life quality. Thus, access to computers and the World Wide Web is increasingly required for education and 
employment, as well as for many activities of daily life.  While these changes have improved society in many 
respects, they present an obstacle for visually disabled people who may have significant difficulty processing the 
visual cues presented by modern graphical user interfaces (Chiang, Cole, Gupta, Kaiser & Starren, 2005). Besides, 
people with visual disabilities face special barriers in using the Internet, aside from those related to material access 
and computer-related trainings (Puffelen, 2009).  
According to the World Health Organization (WHO), about 314 million people are visually impaired worldwide, 
45 million of them are blind and as report of Turkey Disability Survey 2002 there are 412.313 visually impaired 
people in Turkey (TÜBøTAK, 2006). The numbers of people with a visual impairment using computers are 
increasing (Douglas and Long, 2003), however they are having serious problems while using ICT tools because of 
the lack of basic ICT skills, lack of training and lack of training materials (Gerber, 2003; Sales et. Al. 2006; 
UNESCO, 2009). Due to lack of ICT services for socially vulnerable groups, it is crucial to develop ICT skills of 
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visually impaired to provide equal opportunities (ECDL for blind, 2008; Gerber, 2003; Sales et al., 2006) and to 
provide both a chance to improve their professional qualifications and to be more integrated to the society. These 
students and adults have immediate access to a vast amount of information, can tap into practical impaired-related 
information, and can converse with other students and adults who are impaired by accessing the Internet (Belcastro, 
2006).  
Information & Communication Technology (ICT) is the study, design, development, implementation, support or 
management of computer-based information systems, particularly software applications and computer hardware. 
ICT deals with the use of electronic devices and software to convert, store, protect, process, transmit, and securely 
retrieve information (Wikipedia, 2009). Although the use of ICT in mainstream education has its origins in the 
1970s, it has only been in recent years that the government has recognized the importance of and paid special 
attention to the use of information and communications technologies (ICTs) in special educational needs (Stevens, 
2004). 
The purpose of this study is to reveal problems that visually impaired learners (VIL) encounter during developing 
ICT skills and to suggest solutions for these problems.  The problem statement of the research is; what are the 
problems of VIL during developing ICT skills? 
2. Literature Review  
The literature about visually impairment and ICT contains limited researches. Most of the researches have 
recommendation of designing web pages and web accessibility, however very little experimental study conducted. 
This study considers computer and World Wide Web accessibility of VIL and the role of trainers of VIL in teaching 
ICT as two main issues in developing ICT skills of VIL.  
2.1. Computer and Web Accessibility 
In Dougles and Long’s (2003) study examining behaviors of 10 visually impaired adults carrying out a copy-
typing task, the adults with visual impairments had inefficient working habits; such as poor touch-typing, rare use of 
short cut keys, lack of adjustment of equipment, furniture and copy material. Douglas and Long (2003) 
recommended more proactive and creative strategies for improving skills and work techniques and adjusting 
positions of equipment and furniture. 
Dobransky and Hargittai (2006) mention technical accessibility problems as one of the extra barriers that people 
with a visual disability need to tackle. In Hackett and Parmonto’s (2006) study about usability of access for web site 
accessibility, six visually impaired computer users (two men and four women, aged 40 and older) were examined.  
In their study, six think-aloud assessments were conducted to compare access with the standard web display, with 
the goal of improving the design of access by identifying usability issues. The results showed that the visually 
impaired adults were more satisfied with transformed web site. Also, Bayer and Pappas (2006) found that especially 
navigation and screen reading posed problems for blind internet users. Another study related to access and use of 
web by visually impaired students recommends web-site designers to be sensitive to the needs of visually-impaired 
users when preparing their information sites (Jones, 2004). 
2.2. The Role of Trainers of VIL in Teaching ICT 
The role of trainers of VIL is crucial in developing their ICT skills. However, there are poor teacher preparation 
programs for teaching assistive technology to VIL. Parker et al. (1990) reported that teachers of students with visual 
impairments and deaf-blindness had poor or nonexistent knowledge of specific areas of assistive technology, and a 
study by Mack et all. (1990) on computer training of students with visual impairments concluded that teacher 
education programs have an obligation to train teachers in the necessary knowledge, skills, and motivation to 
provide a bridge between students and technology (Smith & Kelley, 2007). A recurring theme of the four studies of 
the assistive-technology knowledge of teachers of students with visual impairments that have been conducted since 
1990 (Abner & Lahm, 2002; Candela, 2003; Edwards & Lewis, 1998; Kapperman, Sticken, & Heinze, 2002) has 
been that teachers of students with visual impairments are not prepared to use assistive technology and to teach 
students how to use it (Smith & Kelley, 2007). It was also identified that trainers did not have time to get to grips 
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2. Literature Review  
with the technology in terms of ICT (Gerber, 2003). Corn and Wall (2002) in their survey of the use of technology 
and multimedia presentations by teachers of students with visual impairments indicated that the teachers were more 
at ease with general technology rather than the assistive technology (Sales et al., 2006). In relation to the lack of 
teacher knowledge, Abner and Lahn (2002) found in their survey in Kentucky of teachers of learners with visual 
impairments that the teachers did not, in general, feel competent to teach assistive technology. 93% of the teachers 
surveyed used the Internet and 88% used email, but the level of telecommunications use was not being transferred to 
the students, given that only 8% of the students used the Internet (Sales et al., 2006). Consequently, the problems 
that visually impaired learners (VIL) encounter during developing information and communication technologies 
(ICT) skills need to be examined both experimentally and in point of their views and their trainers’ views. 
3. Method 
Qualitative descriptive case study research design and observation and interview techniques were used in the 
research. Interviews were standardized (Patton, 1987) and structured in order to ask the same questions in the same 
manner to all participants. Moreover, the difficulties that the trainees had while using computer and the Internet 
were observed both in the natural setting which is computer lab, and by a screen capture software. For each 
observation “behavior check-lists” (YÕldÕrÕm & ùimúek, 2005) were used as standard tools. The course took 18 
weeks and the VIL took 3 exams during the course period. Actions of VIL students were captured by screen capture 
software (14.9 hours) while they were performing the exams and the skills of using operating system, word 
processing and Internet use were analyzed by three different forms. 
3.1. Participants 
The study was conducted during the “Computer Operating for Visually Impaired” administered by a non-
governmental organization in Izmir. This course included The Windows as an Operating System, Word Processing 
and the Internet basics. The participants were 10 visually impaired students who attended the course. The 
participants were partially sighted (40-95% degrees) and 8 of them were born visually-disabled. 6 of them graduated 
high school while 3 of them graduated elementary school and one of them graduated a university. Only 2 of them 
were Braille literate. Mean age of the group was 26 and 2 students have a PC at home. During this course, 2 students 
were unable to attend the Basic Operating Systems and Word Processing class because of technical problems and 
the number of participants for the Internet basics class was 5. All of the participants (10) were interviewed for the 
study. The interviews conducted with 7 trainers of VIL who had worked as a teacher in computer operating courses 
from a term (4,5 month) to 6 terms and only one of them was the course trainer in this study. 
3.2. Data Collection 
Five data collection tools were used in this study: (1) Interview form for visually disabled trainees (including 20 
questions), (2) Interview form for trainers (including 16 questions), (3) Observation form of basic operating systems 
skills, (4) Observation form of basic Word processing skills, (5) Observation form of basic Internet use skills. 
4. Results and Discussion 
In this section, the actions of VIL while developing ICT skills such as basic operating system skills, basic word 
processing skills and basic Internet usage skills of VIL are presented. The three types of skills were considered as 
ICT skills and the process of developing skills is watched from captured video clips of VIL’s actions. The major 
challenges that VIL face while developing ICT skills were presented in a table in terms of completing a guideline, 
number of attempts and completion time. Besides, views of VIL and their course trainers about the courses and 
VIL’s use of computer and Internet are as followed:  
Basic Operating System Skills: 8 VIL completed 13 guidelines involving basic operating system skills in 52 
minutes on average. In this process VIL had no difficulty booting and shutting down computer and opening a 
specified folder; however, they had difficulty in completing guidelines such as adding software, removing software, 
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searching a file and folder, printing a document as three copies. Furthermore, high level visually impaired learners 
had more difficulty in typing and using tab key than low level ones. 
 
Table 1. The major challenges that VIL faced while developing ICT skills 
Number of Attempts Duration ( Minute) 
Type of Skill Behaviors 
(+
) S
co
re
 
(-
) S
co
re
 
0 1 2 3 4 0-1 1-4 4-7 
Basic Operating 
System Skills Removing a software 4 4 3 1 0 2 1 1 1 2 
Basic Operating 
System Skills Using “search file and folder” command 5 3 2 3 1 1 1 2 2 2 
Basic Operating 
System Skills Printing a document as three copies 6 2 1 5 1 1 0 4 2 1 
Basic Operating 
System Skills Adding a software 6 2 1 2 1 4 0 2 2 3 
Basic Word 
Processing Skills Underlying words only 1 7 3 2 1 1 1 2 0 3 
Basic Word 
Processing Skills Saving document to a disc 4 4 2 4 0 2 0 5 1 0 
Basic Word 
Processing Skills Formatting font style 5 3 1 7 0 0 0 5 2 0 
Basic Internet Skills Copying text from a web page to a word document 3 2 1 0 2 2 0 0 3 1 
Basic Internet Skills Registering a web site 3 2 0 0 4 1 0 0 4 1 
 
Basic Word Processing Skills: 8 VIL completed 8 guidelines involving basic word processing skills in 36 minutes 
on average. In this process, the VIL had no problem while adjusting the font size, changing font color but had 
difficulty while underlying words, saving a document to a disc and formatting font style. Also, challenges like 
selecting a specified word or navigating in the menus were observed. 
 
Basic Internet Use Skills: 5 VIL completed 10 guidelines involving basic Internet usage skills in 38 minutes on 
average. The VIL had no difficulty in running instant messenger, using links list (INSERT + F7), changing their 
home page in browser. However, they had difficulty in copying text form a web page or registering to a web site. 
Also, it took long time while searching a subject with keywords.  
 
Views of VIL: The VIL indicated their purpose of joining the computer operating course to find a job (4), learn 
using computer (4) and socialize (1). Some of them find this kind of courses insufficient (4) and expressed that 
government should have open many computer and Internet related courses (2). Besides they implied the course 
duration very limited and reported that the course subject should have been more detailed. 
 
The VIL answered the “how did computer and Internet affect your life?” as accessing vast amount of information 
quickly (6), facilitating life (1) and leisure (1). They implied “logical mistakes (3), security image problem while 
registering a website (2), installing a software (1)” as difficulties while using computer.  They also stated difficulties 
in learning spreadsheet programs. In addition, they demanded more computer related courses according to their 
levels of visual impairment.  
 
Views of trainers of VIL: Most of the trainers (5) pointed out they attended a visually impaired training program 
but the teacher preparation programs were not sufficient for teaching assistive technology to visually impaired. They 
indicated that applied and repeated instructions were the most efficient methods while training VIL in computer 
operating courses (5). One of the trainers implied that the methods those they applied in the course are for normal 
users. Insufficiency of course period (4) and course materials (4), absence of course curriculum for VIL are the other 
problems (6).  
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The trainers also indicated the detachment of headphone wires (3) as hardware problem and interface language of 
some software as software problem (1). One trainer also indicated the difference of perception and educational level 
among VIL played a negative role during the courses (1). According to the observations of the trainers; the VIL 
mostly have difficulty in using spreadsheet programs (excel) (6), learning shortcuts and navigating in the web pages 
(2) and menus (2). 
The problems that VIL encounter while developing their ICT skills in this study are especially about screen 
readers’ vocalizing visual clues of some areas and keyboard shortcuts. Lack of screen readers’ vocalizing visual 
clues causes challenges while adding or removing some software. Besides, the keyboards which are designed for 
sighted people are not convenient for visually impaired people. The keyboard design and the size of letter labels in 
keyboard play an important role in teaching of the basic ICT skills.  The instructions such as underlying words only, 
printing a document as three copies and using “search file and folder” are very complicated for the VIL and they get 
lost in menus. They attempt many times and it takes long to find the appropriate commands.  
Another issue is about the Web accessibility of the VIL. The instructions related to Web in the study were 
registering a Web site, using instant messenger and doing search on the Internet. The VIL were competent in using 
instant messenger but had difficulty in registering a Web site to use. The sign up forms with security pictures of 
some mail services, some forums and online banking are Internet use challenges of the VIL. Also they are coerced 
while copying text from a web page to a word document. Moreover, high level visually impaired learners 
particularly had more difficulty regarding to duration of completing an activity and number of attempts while 
developing ICT skills than low level ones. Hence, these findings are important in designing the ICT related training 
courses. 
The VIL find number of ICT related courses and course period insufficient and they mainly face hardware, 
software and web accessibility problems while using ICT. The findings from the actions which were captured in the 
computer show consistency with their difficulty in registering forms in the web. And, the software problems both 
VIL and their trainers mentioned show that spreadsheet programs are difficult for the VIL to learn. 
 
 
 
Figure 1. Views of the VIL while developing ICT skills 
 
With regard to the views of trainers of the VIL, the problems that VIL encountered in the computer operating 
course are mainly related to insufficiency of teacher training programs and course materials, absence of ICT training 
curriculum, software related problems and learner differences. According to these findings, it is obvious to develop 
ICT curriculum for visually impaired learners and bring new arrangements for ICT teacher preparation programs of 
VIL.  
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Figure 2. Views of the trainers on problems encountered while developing ICT skills of VIL 
5. Conclusions and Recommendations 
The general objectives of laws on disabled people are to enable them people to join the society and remove of the 
obstacles they face. However, while laws take into action, the disabled people are in the second plan in developing 
countries and making regulations for them take time. The disabled people do not have the same opportunity of as the 
normal individuals and amongst disabled people groups, visually impaired suffer from such obstacles more. In the 
technology era, the new technologies provide visually impaired people to access printed and electronic 
environments freely, so these people should be aware of such technologies and they should learn how to use such 
technologies. If the new information and communication technologies (ICT), properly taught and used, could play 
an important role as tools for the general restructuring of learning instruction processes, facilitating the development 
of students' skills of collaborating and working productively with knowledge. According to San and Hong (1998),  
in order to enable these people to work as part of the production team in society and to increase their learning 
efficiency through watching or listening, some kind of special equipment should be designed for them to adapt to 
the current development of information technology. 
In adaptation to the information technology, there is still a necessity of regulations for VIL to develop their ICT 
skills. The standards and competencies for teachers of visually impaired students and ICT curriculum for VIL are 
leading problems. However, the problems completely cannot be solved by the standards produced by policy makers, 
since visually impaired users still have a number of difficulties when interacting with visual information (Harper et 
al., 2001). Therefore, software developers and web designers should take VIL into consideration. In addition, the 
number of ICT related courses should be increased. 
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